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1 

rao, me* v-FWSttnay-hWit 3*««?» 

-r & cfc ^ ic air ib&k tc 7 y - h m€B7&t^^$ nfc ^ t & 

[0 0 0 1] 
[0 0 0 2] 

[0003] fcMfcffisiraimau «A««/hH«flF 

(Stanford Research Institute ) . X—. Xfcf 

>H (C.A.Spindt) 5 fc,fcS 7^5 
-f F VA-Jv^Ts ( Journal of Appl ied Physics) 
<Z>m47#, 12#, 5248-5263K (1976^12^) \Z$£%$ 

-f (H. F. Gray) ?l:J;t)tXB»IWB4, 307, 507 
t/2$4, 513, 308 -9(rfeBl5RStlTV^. 

[0004] attofflcDS^ftftwaufflaTSH 1 ® 

«IB©»fflHfeHl 3fc, Sfc. HI 3<DD-DiR©»r 
[0 0 0 5] ft«lllKX»ffKo^>r«ttdttaittix 

7i o i38««flcanT*o, cneoftMfv^io 

1 tt. 1 0 4 iifsl-OfiSfiim^^S i 3&>Xtt 

W (^>^X^» , Mo ftU^r» *<0SSBMte 
H«»Tf^6nT^S. ftBS^y^l 0 l<OW 

H<JD»R«« 1 0 4 0±l:iMI 1 0 5 3&««j£SttT 
*5D* IBftHl O 5(D±fcttS&fcy-h««l 0 2*« 


(2) 1$ffi¥5-l 5 9 6 9 6 

2 

ii$nrv^ 4 cns©»»SfyyioiRtfy- 

hmSl 0 2&S3«^'5tC, XfitttB©BI»ftlHTTr 
y-H«Kl 0 3*«H-6nTVi*. 
[0 0 0 6] C0.fc5fc«(Sfc45Vvr, »»«^y^l 

o i ty- hms i o 2 toratcy- f«jee£ i o 
o~2 o o vmmom&zftto'tzt, »»«^y^i 

0 1 ty-h«*i o 2 tonic 1 0 7 V/cmm&<D 

1 0 l±D«^#lMH3n*. SSfc, 7V-F««1 
70 0 3ICWJD^nfc3 0 0-5 0 0 VOTy-H«JBE(Ci 

oT, tfl47/-Ftil0 3lCWW«. 

[0007] ««ssB©ttHrtfc*v»-c\ ?~bmmi 

0 2&tf*M»J|l 0 5l:Wt6ftfcil 0 6 0tf[&d 
ioi (014 #flR) (4^/JnT 1 m mgftTft 0 . 
^y^l 0 lOJKShioi M*/JvCHi;< 1 vmm&& 

mm^mm\zm^m\z\^ tkmm^vmmmtemmt 

[0 0 0 8] ^©«*ttfflffl»***ffl^TiB/h 

iooo (ctt#»«) a«T«sar*t^5is**«* 
^nicMu n^mmmm^m^z^x\t, &mm^ 

Kl Mm©Blift*-rs««IBfc5 0 VOSEEfcTOniL 
^ fc«^, «?®£ft&«I*. Wt?2X10 8 cm/s 
1 Mm©E«i©»»»IHttO. 5psec^ 

[0 0 0 9] t¥oT, U-^j^D^-yo^tft* 
[0 0 10] 

50 M3 L y7L#-bmmt<Dr8<Dmm : £$>&r>'\^<'?Z> 
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(3) 

3 

[0 0 11] »Mfy^*yht7««f 

[0 0 12] fi =g- / (27rCg C ) 

»|SjLT^S*jfiOfc*H, y-h«a-*y-n«a 

[0 0 14] foT, ^^^ti, ±E©WB^S*ft 
[0 0 15] 

vmrnt, R7y-F««±icsB»«&^bT»d6$n 
fc*v-Htit, 7y-H««±(ci»»«&^br* 

[0 0 16] £fc> *5MBfcJ;ftfc£ ¥»*Xtt^R« 
atfcfllATfctK ay-FWafcy-h-MijWP 

^sd^K^bTww^^i^TTgBfi^nT^D, kirk: 40 
M*r * <fc 5 - F«a**»jS£nfc*ifctttB 

[0 0 17] 

Sa:OBcDE(IIRtf*V-H««a:7y--H««i:OJB 

»£/jx£<-rs ^nir^^T, y— k 


«fBH*5- 1 5 9 6 9 6 

4 

a-y- Fmam©* < -r* z 

7/-H««IBRtf* , -h-MI-7y--H«IBlCD*v 

[0 0 18] c©J:5^j8©«|?.ikfflffl«^*Tpfi!>* 
y-H«Sty-h««t©IBfc* 2 0V-1 

y-H««©*iBty-h««a:C!>IB«Cl 0 7 V/cm 
[0 0 19] 

[0020] wutmmntt=?&VLt\sT\*s >h- 

*JR»07/-H««Ji3 3&«»JfianT^S, 2 
S^fclfiRStifc* «BIB5ft*bfc*y-H««lil 

th&jji^ 6 ^^b^y- hma/B 2 tfflwtvfsnx^ 
«6J&Ji5 3&^*e^6«-Kfl:^U=i>^^^o, 
* y- h««h i Rtf y- hmaii 2 u 7?>&m 
■cM^ntv^. cz-c* *y-H«ajiity-h 

fl«)B2to*¥^lSlEBdi ttO. 1-0. SmitiS 
StcSe^n> |&M5 0>J|tShi 14 0. 2-1. 0m 
mlg, ffiftJi6a)J*£hi»0. l-0. 5/img$ 

tehi >h 3 ftSBBW&fiasbT-en-enRfisns. 

fiP%, SSMMKtt. 7/-F«aiB3£#y— F«BJB 

1 t©wiwy-nia)B2jWKJt&nTvi*. , 

[0 0 2 1] * 7 £RiiTfc 2 Z> OflUgffittH 1 K^"f~<£ 

T»«as*ft#i-su -77 i^^«©««««a3^ 
i a «h 2 tc^-r ct 5 \z* y- hmmm 2 ©imsfc 

T<r>*. £fc> H«Ky-h«a2fl!>jfe««2ar4*l7 
[0 0 2 2] ftMJBWHKltt^U^^ftW^fc 

[0023] jKD^ifcajasnfcaiJtttiiffl*?*? 
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5 

tcfc^r. *y-Ftai ty— F««2t©nBK. v 

— hMBtVX2 0 V— 1 o o VBflM>«E&HJltrrs 
t, *y-H«tti©jfe«ty-b««2 tonic i o 

7 V/cm6fl£©3*«JW*5S£U m#SfcffiOM31(C^ 

F*«H3^t*r*. se^r, »7tt*v-H««i 

z.z.~c. #y-F««lJfc&<0WP;tttti* 

[0 0 2 4] ±fELfc<fc?t;:, 

K£S<5c:t**Tirfc. ssi;:, 7/-F««t#y- 

H«*t©m©KHI, fiP%*»B5<0jMShi ttO. 2 
-1. 0 wmSKteRjt^riB&OT, 7/-FBMn«E 
t*7 / - F*K t * y - F *« ton©*?* 
»isiin©fi«a^«Btfcs. ^rc, ±aaL&*««i©« 

a^tts s nr vs 1 Jttt * y - f «« — y- 

»fWi*tttfc*. 

[0 0 2 5] *«w©«a>*lii«fc^^>rH3^ 

[0 0 2 6] H3^6B5B, ««J12fe«y- h««H 

t*> »«ifttf*y--F««Jii*>srt 

zmmrn* Rxf^n^mr^mo^mmik^-r. b 

3 »i, ±es i vmmmt H-rowK&wfc^rr*** 

^^^UT*5D, JB#»tto*y-F«*i 

hm&i 2©-en*n<oiut#t**5:^fci*^^&*i 

ifit&oTHS. H4fctt, *y-F«ai 3fll©«* 
»«a©jfeSBffi^ H3fc*r*£tJt«l/r;SeK:jfe 

y-F«JE£ffi<T*Ct*tT**a«* ftSSB 

tto*y-F«*ty-h«*i3&n»*^t>fc«ia©* 

«M£*-r. zkb*-^ iS3Ro:B4tritiS£bTmim 

t*«7?^St^5^Uy F*«*S. 
[0 0 2 7] «t?T. H3IC«Lfc»l©*)B«tt, H 

4 ^^Lfc^^itig 5 KSLfc*ttM tO+BM&W 

«£*rr*iit(;:fc*. sKOcfcatc, n^sns^ttic 


(4) Jf$M¥5- 1 5 9 6 9 6 

[0 0 2 8] H6A)6H8tt, t^l^KtlTOi 
Kfc fr* # y - F Bf S« 

OS8*«ftS-r*>©Tf*5. H 6 fcamaKMtt«*>* 
#»&*tt£jRLfc*>©T?, *V-HtS2 105fc*gS& 
2 1 att*fl>**OJ»*T«»»2 4 «fc0»fflLTV> 
^£>o «Tftffi<rc*S#y-F^«<D« 

*y-F««3 ico5tsiS3 i a&y-bmms 2 

0, y-FHJln«£EKJ:S*y— F««*«l«©«*» 

feoTfe^o h 8 fc«-rs8««tt, *y-F««4i© 

ft*S8&4 1 a^*y--F«WPa*rtIlc*IMfcbT^* 
fccoT, »*J»*«cJ:**y-F««4 l<z>jfeSM84 1 

k « l frnmm t h 8 ksr l fc^sg^j t 
a? TO, *y-F«««^*ffl«o»t^tfj(^oifli^ 

[0 0 2 9] H9 KL3RTJ:5te. «*ikUlffl«?*ftt 
It«t7y-F«it35ft-H*tft^fc»«tt©7y-F 
««*S5 3*<t^Tt>*^. 7/-F««* 
«5 3tbTtt, «ffitt©*ISfl->U3>3£Sftffl^S 
gl<}^I^l/-h^ffi^Tfe<J;K (ft. 7/ 
- FtS&K 5 3 SWIMS' U 3 >S« t Ufc«^ s 

ffc->U3>ii£*MT*;it#T*£. #iisa->U3> 

T^«fc»»c»liJBtbTOfiJfflfc:abT^5, 2 e 

[0030] »*bvi*jft«fc*^Ttt» mi otc^r 

JB6 7©jSao^ , J3>aEK6 4*ffi±^Wtt 

40 3 3W«UH^nT^S. *fc» HI 1 ttffl©S8JB«IS«U 
Ti5 0, »7 7©^Un>S«7 4l*l«<0*HJlfc, « 

7 3)W»lSSnW5. S1S74IC^/>F- 

7/-Fmffi7 3(C*S-r*«»ttU>*OnS!^ie* 

*&mzmu7 4<D-mz F-^bfcnaififis««T? 

1 7/— FaaiiOKKVffiJC 

^ fi«6ssw^<^'9, cnfc<to*y— F«at7 
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7 

y-F«a£#*&*H« mmw-mzmisT) 

t, ftMB©*f/t^>xfc *y-F«a-y- 

tfy-bSffi-7/-F^SfH©*v/v>^>xt>^tt 

[0 0 3 1] #cfc, *»Wfc±5«#ttWffl« : F* : P© 

[0 0 3 2] *S«fi«H* 7/-F*a-y-h«aiW 
IB> y-h«a-*V-H««BHIH, Rtf7y>-F«a 

«a5#8rrr*l>, *fc, *y-F«a©iWMfc itfi: 

[0 0 3 3] HI 2 (A) - (F) ©$rffi0fcmi£X@ 

\Z, S«8 4±lC7/-FS®&SH8 3ft0. Urn 
fiK, tBftS 8 6 a ft 0 . 3 MmiM^ bmM& 
Il82a$0. Um8S*n*n«Hbfeft 5 6 
fc, US?XMC±*v;**8 8ft»j£-T5. *6 
BS8 6 a©J*3fcJ;oT7/ — Fflfflfcy— h«a£ 

©fflM**Rj£$nsE<!:fcfc*. e®&JHJi8 3& 
a 8 2 a, mmzmmms 6 a©»jjEfctt«?K-A« 

[0 0 3 4] 012 (B) fc^-r«fc3fcl^X h 

Hi:^TX^8 8ICfi£oT, y-hmffi^MB8 2aft 

tztty-hmM&mms 2 a©iM Fxy^>^ftfr 

*y— H««8 1 £#—bfM6S 2 tomo&^fafe 

>y»*ftff5. 

[0 0 3 5] #13, 012 (C) \Z^-TJ:?\Z, «^tf 
-A*ffi**ttK:«tDlft»)i8 5 at»dEr*. 

S«8 4ft[H]e$ii:^^a:fCi;D> «»69C«**«© 

Xi7 8 8©ieWcrH|)^oT3BftH8 5 a ©JPSs&^ST* 

8 5 a©»SKJ;?K 7y-F««t*y-F««t<0 
ifflW^Rfesnszitfc^s. se>ic. HI 2 (D) tC 


(5) W5- 1 5 9 6 9 6 

8 

7xt&o\z, «?t:-AKffl3iKrttfcj;or*y-F« 

*\ Xfct> SS8 4ftEte$i*£;r£:tc<J;0> 0**cSJ 
c K^t«< s»»K«»*i<d©ft*«fcfl» 

T*y-F«*A*»8 4««j?S»fi»C*^Tj6«fc r r 
[0,0 3 6] ^©&, l^X FfCct^VX^ 8 8 tpk 

\z. 8 s±\zmmvftmB$snms 5 b&tf 

i0 *y-HtS»Sll8 1a««RSSft, HI 2 (E) \z 
^f«iift#So 5 etc, !&&j§8 5 a&t/8 6bftU* 
^HXy^miltlCiD, »8 7fc*y-F«« 

8 1 ©jfe«ft$n&56««»«y- hma 8 2 

ft*ffl** 012 (F) lc:^-r«i"5^B65©e#ftm 

[0037] Hisixfcai^ftaai^^^oajte&iiE 
Wot, »fp«E©««fc^ttsn*^Ka«fp#tRr 

[0 0 3 8] 

a? mm<onsm *%w\z£z>mftmmmm?m?\z. 7 

sn&*y-F«a&* 7/-F«a±fc»iw»*^i/ 
T»dGsn&y-h«atft«^T*o» *y-F«a 
.ty- hMttftf^ifimt bT©rBi^ftdTTE 

@£nfc©T* &«aW©fi«ft'h3<T3£i:^ffi 

«ft#^C^?&tT?^So £6>tc, 7/-FEPJJD®E©ffi 
«Rtf7/-F«ai*y-F«atOlB©« : 3 a »»«p 

**<^D, *r©s*a»fwwriBtft«. 

[0M©ffi*fct&Hjl] 

[HI] *58§BK:«*«#ttUfi« : f* : J 1 ©-*ll«© 

[H2] HlcoA-ASgco^rMHTfe^o 

[0 3] ^KaKitR^ttffttUiattT^OffiO^Kfl 

[04] *%mz&zmftmmmm?m?oi&ommm 
[05] #xn^ff«tt*ttt&a* : niH L ©ffi©ftiK0i 

[0 7] *xqgtcff^«iiLttttiatt : ms?©ffi©%ttfi 

©BSBrffiHT?**. 

[0 8] ^RWfcWSWWttfflSm^lt^OttoKlliW 
©SSKWHTftS. 

[H9] ^"HfcWswffttiBaia^R^ott^ftiiw 

5^ ©^gB^fMHTfeSo 
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(6) 


&glj¥5- 1 5 9 6 9 6 


10 


i mm 


3 tv-f«« 


<D-«*«TiK8»rffiHT»s. 5, 6 imm 

[HI 3] ffi*flD«JJttttHS« : F* J FO«aHT?*«. 7 » 

[HI 4] HI 3©D-D*®»fffiBIT?*«. 


[HI] 


[H2] 
di 


[H3] 


hi 


£4 


: > >x > >>>> 


J 2 



— 12 



64 63 


[14] 


103 


hioi 
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(7) 


-15 9 6 9 6 


[012] 


[013] 



© @ @ 



104 105 
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